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mmm 

[31**4] !f**l £fc&2lCfcVNT, 

mmmmmmm^m, m*<z>ttit#ic&*3tu *««»jc**tcfiw«6 
[31**53 *fc«2 tc^v^T, 
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«rriB5fi^^r»^fP^ ffimmm<D-mMfrb. mmmm<D&%±tf 

iff mmmm^m^m mmmm nmrnm t mmm t z it%t* z> n > a u - * 
& ^ mm 3 y n v - * & e> (Dmmmn mm fc m-3 v a t &m <d m m ®?m z w& 

luffing i/- !fSig^m^iEa)A^;^lc^$tifefc^^U S/xtf n 
> /\° u - * x & s M«r Affif ftftflttillfSgft. 
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im#mi 2] m&meiz&^x. 
[»« 1 3 ] m&m 1 2 k&^x. 
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[ff#«19] SN^l 1 8<Z)V^;ft7WC;fc^T, 
[1M2 1] 5 l 6tc£^r, 

a 

[»M2 5] »#3®2 2*fcli2 3tCfcV^T, 
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#2 0 0.3-0 6 8 2 8 3 



[it*«2 6] m#m2 4 £ felt 2 SlZ&^X. 

o 

mmmm * - - * mm -r s mmm^ tfmn% e £ x& s initio 

[^©fNffi&i&SI!] 

[0 0 0 1] 

[2B0J!<2Mir£&fl53« 

[0 0 0 2] 

traiBjWWfc 0 J: e> i: r S SB] 
*ttfRttfl3«Hil (AT : anaerobic threshold) R$&ft&-?>4i:g$&<Z)& 

<DmmX&Z%Winm (LT : lactate threshold) illfr^ 

fcl±^S^*©UtfflT*feSSI^C^ffi (VT ventilatory threshold) GD^ffi 

CT : Catecholamine Threshold) £.j!r&'tZ> 0 
[0 0 0 3] 
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[0 0 0 4] 

sc-^nf t z tfw-? s & z> «>> y fcis* £ s . 

[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 

SB«l*M<Z>JEft fc^ffif 3 9fiil*R»l8IXft*ftttflS £ . 
[0 0 0 8] 

3rt% MM (DT : diastolic time) it. &m<D&&m<DW!Bl!*&V. 

a 

[0 0 0 9] 

fomnmmftffli** mMMffimmcommzft^Mm-tztf. %mmm (ld 
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z<Dmmmmzmm&fflmmmfflfrb<bmfiizm^^xwmxgZa znmo) 
mm&jgzfottimt&^m (watt) t^tsit^t^So 

[0 0 10] 

Lwntf, %mmmitnz.t-mmx&z>£M<mx%z> a 

[o o i 1 3 

^mco-mmxit. mmmmmwfesm. mmmmmvmmiz&zftmiz 
-?2>z.£tfx%2> 0 mM*<nibMtfmmizm&wzx.&-t(Dx\ z&m&wzm 

[0 0 12] 

■< t U9- j v j vJ L icm£HX(7)MiiimmzM:L3\< znxmfe-tzzttfxg 
£X(DmmmmtfM&mm$:}xW:i<. ^wM&mmtffimmstvmfimme)- 

mfflX$>£-fr<bX&2> a 
[0013] 

miz&-DX&tbttmm#Mmwms i ^^^mm^mmmms 2iz&&tcf%m 



7 



ffiIE# 2003-3043203 



#2003-068283 
MS * T* ©b^OIhJKI h & ^ eb filler*, MlBM^it 13 _t# »J & -5 s -t 

[0 0 14] 
[0 0 15] 

[0 0 16] 

ux^i$nfe^ii^K^ h;i/©cfj^^> vM^M^ra^^^-rsttffBM 

So 

[0 0 17] 
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[0 0 18] 

^mmtz>& y-v *mmm t , ^ 7 - u x^s $ n£i«tf>:£*>±# »; # e> 

[0 0 19] 
[0 0 2 0] 

mfr<b&mmz%ftiLx%&^ a 

[0 0 2 1] 

Xftrnvmammxi,*, ±j&vr^m^mmt^in3iznxx, &z^izzti 

[0 0 2 2] 
[0 0 2 3] 
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£ £#1^ £ ^ i: rf»SM £ 2> „ 
[0 0 2 4] 

[0 0 2 5] 

£flt£ft & Mlfr «*» {C *f L T 3fHtf i £ t ft tf > tc 1=r o £ iiifr * ^ - £ 
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[0 0 2 6] 
[0 0 2 7] 

©-jM&m«T*&£o Ernest, stmommK^^mmm 
M$mnhx$>z> 0 

[0 0 2 8] 

igmttWED (Ejection Duration) fCOVMrM^S,, igm[$r4tt> 

*mm&mmmmt 2 (Dmmmm g&mz&^x, 2 8 0msgit'fe 

mm^m (Systolic Time) ZmZ-mtZ SWtf©Q-T 

fotizmcom® t ±mm#<DMik t. <Dmmmx$> s „ 

[0 0 2 9] 

ED+mmmmDT=^tr^itmm(o-Mm (mi (D^mm^s^^om^it 

R-Rir^f:«H»MH 2*P(DP 0 -P 0 H£|gf) ©Mi£&3 0 Aot, 
3fi^B£fig D T £ >&#<Z>M£ £ f -5 * if U X * T t» & V * * fe JM 

[0 0 3 0] 

tr5T\ 5Mif^<MM^MH2Cfctt£y >yfN2)t *M#S!il{C J: 
oT4C5t)CDtfe5„ Z(Dfclsb. IWMH 2 iC J5 S ft/JMf - * P 0 # P> 
»*br-^PlCDttlfetC^C*^-^P4*"e<DI*WWI»tt, K«t©iRiMf«rlffl ( 
Estimated Systolic Time) ^Pftfti, IgmTOE D £fg£5g^£ §„ 
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[0 0 3 1] 

Nl^C^V^*^^. *HWT'tt, K 1 ©ItMH 2 , MH3CDgi 
ICtfrfibT, *P0A^r-f^Df>f (Dictrotic Notch) P4tT'©^ 

[0 0 3 2] 

Systolic Time) %.T$m.M<DM$f%?3 (Estimated Systolic Time) Z^tS&O) £ 
[0 0 3 3] 

[0 0 3 4] 

(5&^^ra^lL^*^c7)^g5) 

o 0 2CO^|fi(iMI&(D^^S (Watt) T'&U, ^ftflttB^ (ms e c) , ;£? 
ftmtlkfctpK. (m mol/1) Z'&Z. 
[0 0 3 5] 
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[0 0 3 6] 
[0 0 3 7] 

lit, EI 2 IZiZR- RI$ri^^ig^D T £Mim?mg£<Z>M*#^$ 

*it v*s. r- R&m*mm&ffi&mtfm< tezizm^mz—mas&mxM.K & 

-fbu^vM^^^^o igm^r^EDti. R-R^ra^^ra+M^KDT 
£<z>n#-e&u, Ei2ic^i-<fce>jc> %mmuLT\zm~f zmiz&t/vzmti*: 

&mm t %mmm l t £ £ it&mnmffiMtfjim-tz mmcr o^rnxmrn 

m m c t t c *b m -t z> mm & m mm & *n £ z\ n & m & x m m x%> z> „ 

[0 0 3 8] 

@2(3t J:e>(C 0 [Watt] tfjfi-fc-eii. IgfflB^ED 

tt«^^fc^^<, M^KDT^R-R^P4i:^^l«IDJ:b^T^<^^^, ifil 
^^©ILM^^li^^VAo L^U liAf SIS^ 1 0 0 [Watt] £Mx.£ 

mnmumtfusKteZo z.<Dmmm<Dm&, mmM^mm-^ioo [watt] 

CD,&#, fL^BSffiLT (Lactate Threshold) i;&£ 0 
[0 0 3 9] 

mt-r z> miz%mmm l t urommskm x & y , m^p^ d t #ts ^ ^ 

[0 0 4 0] 

6^©^#©^#|gm^P4^^WM^ra^©M^$:^t-#'f4l§IT' 
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$iffimffizwfeLT^& 0 m 3 (Dmmitm^rm^m (msec) t*&»;, ira 

tt'fr&JRflglttra (msec) H 3 JCa%-r J: ^ JC«#Kffil*W4:^*JRKl 

ttm&mzRu-rzt.. r 2 = o. 7044 (&^«o t*, - 

#C5£y=l. 2 4 5 6 x- 8 7. 1 8 T*i£&£ *l£ 0 Zltl^fc *J > ^fliCDlKS^ <b 
[0 0 4 1 ] 

{cjsvnt, i^fiifisiioii iRM^ffigi56 0, i^mmmmmmi 0 

[0 0 4 2] 

H2^fc«MH3) £U> fcf- # p 0 fcf- * P 0 {CM£H«<Z>-MI8 ( 

R-RB^^LV^ tf-^P0^e>tr-^P4tCSSffiffi^l8IED) 

loon ^nsMicsfitt^ismtmat g ofcTM^sti-s^^-Mm^^ra 
mm t mmms d t # a* $ 4%, d t v>mt z&mt s %» © r* & »j , 
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L/, ®2CD?LTOffiLTS:|i^^M^^^{CT^m#^MffirLTVNni^ §S 
}&ffiTr£&o ^gPl 1 Ott, MraM^mSPl 0 OtCT^EMDTtfJIg 

[0 0 4 3] 

ra^b^m^pi o 0{cA#£*i3o iot> 5S^^r»fb^msp i o owu n& 

[0 0 4 4] 

#l£fife^<A»t&A#&g?PffiI£tt&, M^«®5 (A) , lU 5 (B) fcitf 

EI 5 (C) {c^t-<fce>^^^figi:1--5 3i:^T^^^> 3ti}cps^$ti^VN 

. mmnffi&mmmmm 1 o ffii^if^o«iJt$:^t-s^«*#:i 2^, ro 

^S^ft 1 2<Z>H*?#S|520 &C=z*?#fc:-;*57 5:/rbT^$tV^>r-^ 

;i/5 8£, r<7)>5r-y;i/5 8 (Define is: £>*i£«M&ffi3P 6 oii^^ti 
K5 eicioTil*^! 2^f©#f{cifS^5„ 
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4#2 0 0 3 - 0 6 8 2 8 3 

[0 0 4 5] 

mm*fal 2fi:3*?#g|5 2 0 S||AT«»J, 3**#g|S2 0iC}*>5r-y;t/5 
8(AM5£:&oTVn£:3*?*^-X 5 7^3iJBia^£JCflH*J#We>tlTV^. 
[0 0 4 6] 

®5 (C) li, ZL(»n%>; 7 *mVfrLfczi*>? #M2 Ofcj^LT 

D22, 7* h h^yVX* 2 3 £tfS;iTV>£ 0 
[0 0 4 7] 

[0 0 4 8] 

$Sfi##l 2 0WlCtt, #l^Wj;if&ll#t5CPU (central pr 
ocessing unit) , C P U 2> ?U A J £<Z>tffi£gHi!tf S ;* ^ U 

[0 0 4 9] 

6 0 fct, !H 5 (B ) {C^-ri:e>{C, t>ti^;OF6 2 

[0 0 5 0] 

Atifrfftffitt 6 0 fcfc, 6 (C^^J:e>lC, LED64, 7*hh7>^X 
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[0 0 5 1] 

m&tfvptiuztizt.. led 6 4frbybf)m%zn&. ^commm*. Wimmo 

$02,36 O&m^MHt. LT&jjZtl&o LED64iCliTLD?: 
[0 0 5 2] 

m?, l e d 6 4 (Dftytmmt, jktiL*pa>'^ ! eyu\fy<Dyt$LWt&&mftT* 
man, ^mmmmx-it, ^vu\zy<b®.w&&\z->7tf : &\zn\znz> 0 

Sr^tCcfcoT. M?«^ffiStl^r^i:^S 0 LED64tlt 
li, InGaNi& (>f y*?VJ*-ifV ?2»-mm&) ©tftLED^a^j&S 
o I0LED©^^^h;Ht 4 5 0 n m#igS:|§^bf — ^7 £ 
mnmt. 3 5 0 nm^P)6 0 0 nm^l?©|gHi:t5Ii:^T'§I.A\ 

[0 0 5 3] 

3©J:^*^4#ffiSW"t«LEDtC*flS , rS7* h h 9 > # 6 5 i: LT 

(OS^siara*. r ffl 7 ^ h h 7 > i^'X ^? 6 5 ©g^TOW(i> ±S 
M««#3 00nmfrf>600 n m * 7?©«H U 3 0 0 n m^TtC^S 
S %0> £ -fz Z £ &T* # 5. 
[0 0 5 4] 

3©J:e)^t6LED6 4i:7*b h^>^X#6 5 i: t 
<Z>m&*)mWT*&2> 3 0 0 nm^6 0 0 n m£Tf©$8*fig«lCfcV*T\ MS: 
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[0 0 5 5] 

3 0 0 nmifJ^«»*t £/f:g®T*i5^Hl&lK3*l£<D-e 
, §WII{^7 0 0 nm«Ti:bt^ HMW^^^M^l^ 3 0 0 n 
m~7 0 0 nm^j:S o l^ot, fl »J tC«t)«: < i: =fo, ^fttf>i2# 
£#U!£-t£ 3 ifaWCD/N^ntf^te, jS^3 0 0 nni^ 

£700 nm£T<M&C;ft1-£fl&3fc«t#*£<, «**«8 8 0 nm<D%\zn-t 

, /\^^nif>Ol»3fe»ttJC^*)«T, «^Wtt#*3V*«*«* (3 0 0 nm 
A>b7 0 0 nm) <M£4&£ft£: LTJSV^S fc, *©tfefflft», JfoM-ffclCJS C 
TiIi<Iftt5©T, Jfo*3Efl; (CStJ < M«CD S N Jfc & M&> Z Z £ 
IS. 

[0 0 5 6] 
[0 0 5 7] 

(9&mn&i£tt<z>*j&tti i ) 
i^e>»«iiiaDTS:#«)5, igm^raEDi*, muzx®,WLfcmv, mi 
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D-r^r >7 J >yf P4 it'^WIlttS. 
[0 0 5 8] 

mm&3k3 8 0frb<Dmt8.PTGZ-'fcfflift?Z>-'tkUft$V9 2 

f f d p t g ^ - - 9 4 t r©i^ MWIT 

mS9 Ote, I« P T G I: - t § -iJcf ^§15 9 2(Z)^$:ttl>ri:t)t^ 

[0 0 5 9] 

08 (A) iiMif /i)^* § nfclt©I?]5f P T G, 08 (B) 
M^FDPTG (5*«St^) > 0 8 (C) li-WiiSDPTG (MM 
«) fc^^ft^LTV^,, 0 8 (B) (C^t--7^m^0FD PTG^^ig 

{fSMED«t5ii:^t^ 0 8 (C) izBt&oiz, -frUftmBS 

DPTGfCii, 01(Dfi*,PO~P4(Ci3t^ £VWm&$zm&a~etf 
mt>tl&o i©^W«S D PTGtC^T, M,&a - aP^BfPWIM 

tt, ^W^M^SDPTGcp©-M«^lgm^raEDh(Z)^^^M^raD 
[0 0 6 0] 

J&1&REP Ht£&. fcfc, 09 lCl«H^(Z)^l:±MPTGcplC^MRE P $: 

, n-Wtt»2 0«SStfiVssi:!S!5. 
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[0 0 6 1] 

i^ra e d t * 1- i 1 3^ s * . te© *s tc «k y * ft e, ti jor?se * & 4>*e© - 

[0 0 6 2] 

#lc, zcDnysiit-zzmi o ic^ fc*-riJ S/xi$nyrti/-9 9 

6it5ta^ iOt^f'J 3>A'l/-# 9 6li, 'JfillgfitR 2# + A 

[0 0 6 3] 

+ A#3SBHCA;fr3*l5«JBEte, (V 0 -V + ) XR 2 / (R 1 +R 2 ) + V 
+ £&6„ ^rt% m**ffiv 0 i±, 3>A1/-«9 6&1»«*1, 12© 
tiifiVdd, V s s ©— ^JcmicfigfabTVA-5 0 
[0 0 6 4] 

£®fcft, (V 0 -V + ) lifl&lco J: *J:*£vMB£&»j, +A*fi8^fCA*S 
iEl»«©^tCj:oT^^{t±©+A^«i±^^Stl^^^{C^^ 0 i'ot, 

m*«ffiv 0 ^vd d $fctiv s s ©^i^jwctlftrts^ AM*ftbt% 

ffl#SEfcMS£K:£«b&v^tt ffiiJtffVO^Vd dfCg&ftlLT^ 
SBf{Cii, |RiRPTG©«ffiV + ^«fll«CO©*flEV_STISo'r*, fi^fC 

^iRE*!-14^T*«ofellica:, ^lC5it>±^^^v><Z)T*, »REP 

[0 0 6 5] 

0 1 ©li«MH 2 &fcttMH 3 ©t^ # n-^-f * ^ 4 l±, ®2 tC^i 

-rsLKNft l t izm. l fe«oa»Afflf»fli<Diifflf*Tf»*i«, mm d t 
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B# r4 D T tf) £ & ffi T* £ £ 0 
[0 0 6 6] 

m-rsmi©7-UX»§Pl 2 Oil, #SfriftJgtfefflaJ7 Ofr^ftlfrMJS:? 

ott, «si, Ki2©7-yx|ggiaj i 2 o, nocw^Mix^n 

;i/£> H-M«RH±T?3(£*LT, #ifrM££l&£ir£o 9fc«B&l8J*fflas 9 0 

y> ^imi 9fi»B»ii9^ttmfls i o o it. mmmit 

[0 0 6 7] 

^5fegP8 otLX&mmmcx'&z. 012m <*mm&&&B8 0fre><Dm 
j]*7£7-vx.mmLXT-f-uywLmzm-tm7-v*m&3i 4 0 *mtz> 0 
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[0 0 6 8] 

[0 0 6 9] 

[0 0 7 0] 
[0 0 7 1] 

&tbT&< 0 -taffiM^-*^ HI 3tc^1"J:e)lC, MZ.l*Ajl32 0 0 

LTfBW2 1 0lClB'lt$tl-g> o El 3T'lt 04 ©iWni^ffii 1 0 0 

iM2 2on M^TOms9 o^e>cD8B*i»WDT, &z>\,H$mmmm 

asi i otcffi*"r*=b<Z)T?*s. z:tiicj;y, «»#ii^troTv^*3ti&^ 
(watt) &Z>WZfo%im (beet/min) tlltSIi: 

[0 0 7 2] 

5fi«#iaiDTtt^K»K:-3fe*fetttt«-r*. iot, 9MtRfrl8l<z>£ 
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T*li, 3&&i$H£fc&m8IS l 0 OtcT9fi«i§raDT^JlWtc|E'fbb3a:<3&ofe 
[0 0 7 3] 

<*ofc^, -3*>;?LHBiitLTf«fis<©a»»aEK:Mofci:gK:, mm&mmt 
ft&mwmmu iibt ^^itM© % <z> u & mimic g & 1- £ 

[0 0 7 4] 

mi 4tej^Tvs/->3 o o «»#©s^e>j»?ft%tftffi-r*ji)R?sttftm 

[0 0 7 5] 

Eli 4 (c^t^Ti/-> 3 o OTii^m^iJi: bt©^^;i/ h 3 3 0® 
igg###3 2 0X<Dfflmizm^%-*S&X&2> a mn*fa® 3 2 OlCttiBfflWKtt 
#AP3 2 2tC^LTflBlt*#3 2 4#«fc«rfg£&oTV^ 0 r©|Blt«E#3 

ft®*: LxmmxgZo 

[0 0 7 6] 
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, mz. £ vn z \zm l x &%mmm l Ttt&izm%. 
A««sa#©#^jcttSLiftiaffi l t zmz-zmmizmiz. t t %> £ r^tsa 

[0 0 7 7] 

«»#©i»ai5jc^*s*is^«B(«ifflap3 5 ot>mw.*fo®3 6 oic^stir 
7ot'0|ij»icidt^^i/3 7 o *<otcg , r*i*ffi#Br2fc"e&.5. & 

33, i&*Hlfeffl»3 5 (Hi, Ml lCWt»SW5:tffit§ 0 if*M3 

x&ztf. mi 4tz^t mmmftmAB3 z 2, sB»«c#3 2 4Aa f ^*3 2 

6 # IH # L T W <b *x T V x <& 0 
[0 0 7 8] 

[0 0 7 9] 

1 IC^t'&l»SW*0R-R|f|Jf:Slt»MH 2, MH 3 tf»© P 0 - 

poifi) ic^-rsgfijtt^pgDTODsg^ (iE^fcstifegea^isifcvo) &»« 
*nizm^^x%mMmLTizMLtcfr : gfrtzifz&iiiiLx%m\i\ zz 
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[0 0 8 0] 

z:rr% Hieit a»Aflf!ftflli:iEafl:Ufe3fi«i*IB©H«S:^n v Y bfc 

[0 0 8 1] 

0171*, Bl 2 IC^R-RB^S: Affile, $&Mt%mDT*ffimz}l *J, Mill 
MiSSlc^o-yMfetiCD^S. riT, BI2tf>?L$ElteiLT&c*B^-r5 
MIHtMS&l OOWWM'J, -etiJC^JCSf *R-R^rai±«t3!5 0 Om 
StfeS. 0 1 7 (C&^Tte, R-R^fW5 0 0mS5:ii5iffl (^"ff'f'tl 

[0 0 8 2] 

[ElScoffi^^m^] 
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[0 5] 05 (a) , 05 (b) Ms (o its xftmommmmiz 

[0 6] 05 (b) izi*?mwifem3(Dm®Mf&<D-mzm?mmmT*& 
[07] • - w»^tt55f!!»F»i0^D^0-e$.s 

Q 

[08] 08 (a) itftmmmtf&3kt<ftt~mwi<DmmmPTG, ms c 

B) ft-MMfFDPTG (S&KiftTg) , 0 8 (C) tt-WM^SDP 
TG £^ft€*^lJ-»01?&S o 

[09] nyAu-tizxmmztmmt&m-tzz. tT'&mzfrz, m 

[010] »e)09 {c^1-m^$:^^"r^tix^U i/^^n>;^ 
-#tf)[IIi&0T*&£ o 

[011] 5&igi$ratc«^ir£MMx^ h;P^^mt-SMiirA#^ 

[012] M^Miix^^ h;i/i:S^^T^l, 
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